Modulation of the induction of rat hepatic cytochromes P-450 by selenium deficiency.
The induction by phenobarbital of liver microsomal cytochrome P-450 has been demonstrated to be impaired in rats fed a selenium-deficient diet. Cytochrome P-450 isozyme specific immunologic and molecular techniques were used in the present study to better define the role of selenium in the induction of cytochrome P-450 by phenobarbital. Phenobarbital treatment of the selenium-deficient rats resulted in an increase in the level of total cytochrome P-450 50% of that observed with control rats and in a 10-fold increase in microsomal heme oxygenase. Quantitative immunoblot analyses demonstrated that the levels of cytochromes P-450b + e and P-450p in the phenobarbital-treated selenium-deficient rats were approximately 50% of those found in the phenobarbital-treated control rats. Finally, RNA hybridization studies using cDNA probes to cytochromes P-450b + e or P-450p demonstrated that the accumulations of the RNAs encoding these cytochromes P-450 were unaffected by the selenium status of the rats. These studies suggest that the impaired phenobarbital induction of the cytochromes P-450 in the selenium-deficient rats is the result of an increase in the degradation of the cytochromes P-450 or a decrease in the translation of the mRNAs coding for them.